The majority of upper gastrointestinal bleeds stop spontaneously despite the low pH and proteolytic activity of gastric juice which inhibit coagulation and platelet aggregation. In order to investigate this paradox six healthy male volunteers received intragastric infusions of 160 ml autologous venous blood or 160 ml egg white acting as control in random order on separate days. Basal acid output was calculated before infusion, net acid secretion and gastric volume emptied were calculated after intragastric infusions. Serum gastrin concentrations were also measured before and after intragastric infusions and expressed as the integrated gastrin response. Basal acid output (mmol/h) was 4*7 (1.9) (mean (SEM)) before egg white infusion and 5 9 (2.6) before venous blood infusion. After egg white infusion net acid secretion (mmol/20 min) increased to 5*6 (3.1) compared with 2-3 (1.3) after venous blood infusion (p<005). The gastric volume emptied (ml/20 min) was less after venous blood infusion at 105 (28) compared with 321 (66) after egg white infusion (p<0 03). Integrated gastrin response was similar after venous blood and egg white infusion. When compared with an equivalent protein meal intragastric blood stimulates less acid secretion and delays gastric emptying. This effect may facilitate haemostasis after gastric bleeding.
Despite the multiplicity of aggressive factors present in the upper gastrointestinal tract most gastroduodenal bleeds stop spontaneously. This is surprising in view of the high acidity, proteolytic activity, vascularity and motile nature of the upper gastrointestinal tract, all factors which should act to inhibit haemostasis and promote haemorrhage.
Initial experimental studies in normal volunteers have shown that simulated duodenal haemorrhage inhibits acid and pepsin secretion and delays gastric emptying, responses which may facilitate haemostasis in the adverse environment of the upper gastrointestinal tract. ' It is common in upper gastrointestinal bleeding, however, for blood to be found in the stomach either indirectly from an oesophageal or duodenal source, or directly from a gastric lesion. Intragastric blood constitutes a concentrated protein meal which would be expected to stimulate gastric secretion by both neural and hormonal mechanisms"' and possibly overcome any protective responses induced by duodenal blood. It is important therefore to establish the effects of intragastric blood on gastric secretion and motility to determine whether similar protective responses occur. The aim of this study was to examine the effects of simulated intragastric haemorrhage on gastric acid secretion, gastric emptying and serum gastrin concentrations.
Methods

GASTRIC SECRETION AND MOTILITY STUDY
Studies were performed in six healthy male volunteers (median age 29 years, range 28-36).
After an overnight (12 h) fast a size 10 FG vented nasogastric tube (Andersen Inc, New York) was passed perorally into the stomach and its satisfactory position for aspiration confirmed by a water recovery test.5 At time -30 minutes continuous nasogastric suction was started and two 15 minute basal gastric collections were taken, the volume of each noted and a 5 ml aliquot retained for analysis. At time -10 minutes each volunteer was blindfolded and 160 ml venous blood removed in 4x40 ml heparinised syringes (250U sodium heparin/40 ml syringe) at two minute intervals. The intragastric blood was heparinised as initial studies with unheparinised blood clotted which precluded adequate mixing and aspiration of gastric contents. Volunteers were then randomised to receive intragastrically either 160 ml of autologous heparinised venous blood or 160 ml egg white acting as a control having similar nutrient content, pH and osmolality to blood (Table I) .
At time 0 minutes blood or egg white was introduced into the stomach as 4 x 40 ml aliquots at 1 minute intervals, each aliquot having 5 ml '4C-polyethylene glycol (PEG) (Amersham International) added as a non-absorbable marker. A 5 ml aliquot of this test meal mixture was retained for '4C-PEG assay. The total dose of '4C-PEG infused into the stomach was equivalent to 0-9 MBq. Immediately after the last aliquot of blood or egg white was given the intragastric contents were mixed and a 10 ml aliquot retained for analysis. The gastric contents continued to be mixed at regular intervals and a further 10 ml aliquot was removed at 10 minutes for analysis. At (a) Basal secretion The mean basal acid output (mmol/h) before infusions was 5 9 (2 6) on the blood infusion day and 4-7 (1 9) on the egg white infusion day (p= NS).
(b) Acid concentration The concentration of acid (mmol/l) aspirated from the stomach after 20 minutes was 40 4 (9-9) after egg white infusion and 16-6 (7 2) after blood infusion (p<0 05) (Table II) . (Table II) .
GASTRIC EMPTYING (a) Corrected residual volume (Vc)
The corrected residual gastric volun minutes was 57-4 (10-3) after intr white infusion and 102-4 (15-3) infusion (p=0Q07) ( Table III) .
(b) Volume emptied through the pyloru The volume (ml/20 min) emptie stomach was less after intragastric bl being 105 (28-5) compared with after intragastric egg white infusi( (Table III) .
CORRELATION BETWEEN RATE ING AND RATE OF SECRETION
There was a significant positive between the volume emptied t pylorus (Vp) and net acid secret minutes after intragastric egg wb (r=0-94; p<0-01) but not after bl1 (r=0-21; p>0 1). There was also positive correlation between the volume secreted into the stoma minutes (Vs) after both intragastri infusion (r=0-99; p<0-001) and bl (r=0-86; p<0 03).
GASTRIN
Fasting serum gastrin concentrati were 22-8 (3-8) before intragastric bl and 22-6 (3-7) before egg white infu (Figure) . Gastrin concentratior increased above fasting values after both intragastric egg white and blood infusion (Figure) . 
Discussion
This study has shown that intragastric blood infusion significantly stimulates less acid secretion and delays gastric emptying compared with an equivalent protein meal. In contrast there were no differences in the integrated serum 60 90 gastrin response after either intragastric blood or egg white infusion. These results suggest that intragastric blood does not act as a protein meal and is not therefore a potent stimulus to acid secretion. In the context rates (ml/20 of an upper gastrointestinal bleed these resfusion being ponses may be beneficial in promoting (13-3) after haemostasis. (Table III) .
Intragastric protein normally acts as a potent stimulus to acid secretion2 1 12 and serum gastrin.413 This stimulatory action of intragastric f acid (net protein is initiated by particular amino acids and/ rs after both or peptone fragments'2 14 and is gastrin cid secretion mediated.5 Egg white being essentially an after intra-albumin solution has approximately similar 3) compared amino acid content to blood.667 It is therefore on (p<0-05) particularly surprising to show significantly less acid secretion after infusion of intragastric blood compared with egg white. In this study intragastric blood induced a median acid secretion of 0-5 mmol/20 minutes which was 70% less than that induced by egg white infusion (median 3-1 mmol/20 min). ne (ml) at 20 With intragastric egg white infusion there was agastric egg as expected a significant positive correlation after blood between the volume emptied into the duodenum and the rate of acid secretion. This correlation did not exist, however, when blood was introts (Vp) duced into the stomach suggesting that intrad from the gastric blood interferes with this normal physiolood infusion logical response. 320-8 (66-2)
The differences in secretion rates after intraon (p<0 03) gastric egg white and blood cannot be explained on the basis ofdifferences in gastrin release. This would suggest inhibitory mediation of parietal cell function either directly or indirectly by OF EMPTY-inhibition of gastrin induced acid secretion.
Somatostatin is a candidate inhibitory mediator correlation which suppresses both gastrin stimulated'8 and hrough the food stimulated'9 acid secretion possibly by a ion over 20 direct action on the parietal cells. 
